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Protocol for the Ambient Air Monitoring
for Methyl Bromide, 1,3-Dichloropropene, Chioropicrin and
Breakdown Products of Metam Sodium
In Kern, Monterey and Santa Cruz Counties
During Summer/Fall, 2001

|. Introduction

At the request of the California Department of Pesticide Regulation (DPR)

(June 28, 2000 Memorandum, Helliker to Lioyd), the Air Resources Board (ARB) staff
will conduct ambient air monitoring for the pesticides methyl bromide,
1,3-dichloropropene (Telone), chloropicrin and two breakdown products of metam
sodium (methyl isothiocyanate and methyl isocyanate). Monitoring will occur in Kern
County over an eight week ambient monitoring period, tentatively scheduled from June
30, 2001 to August 30, 2001 and also in Monterey and Santa Cruz Counties over an
eight week ambient monitoring period, tentatively scheduled from September 10, 2001
to November 8, 2001. This is the second consecutive year the DPR has requested
monitoring for methyl bromide and 1,3-dichloropropene at these locations. This
monitoring will be done to fulfill the requirements of AB 1807/3219 (Food and
Agricultural Code, Division 7, Chapter 3, Article 1.5) which requires the ARB "to
document the level of airborne emissions...of pesticides which may be determined to
pose a present or potential hazard..." when reqguested by the DPR. Maonitoring is being
conducted to coincide with the primary use of these fumigants prior to planting carrots
in Kern County and prior to planting strawberries in Monterey and Santa Cruz Counties.

The sampling and énalysis will follow the procedures outlined in this protocol as well as
the quality assurance guidelines described in the “Quality Assurance Plan for Pesticide
Air Monitoring” (May 11, 1999 version){Attachment 1).

The draft method, “Standard Operating Procedures for the Sampling and Analysis of
Bromomethane and Telone by GC/MS using a Varian Cryogenic Sampler and Silco™
Canisters,” is included as Attachment Il (May 2001 Version). This method will be used
as the primary analysis method for methyl bromide (bromomethane) and 1,3-
dichloropropene. Samples with concentrations above the calibration range of the
primary method will be analyzed on a secondary method, “Standard Operating
Procedure Sampling and Analysis of Bromomethane in Silco Canisters”, included as
Attachment [l].

The draft ARB method, “Standard Operating Procedure, Sampling and Analysis of
1,3-dichloropropene (Telone) and Methyl Isothiocyanate (MITC) in Application and
Ambient Air using Gas Chromatography/Mass Selective Detector (06/25/01 Version),” is
enclosed as Attachment IV.

The draft ARB method, “Standard Operating Procedure, Sampling and Analysis of
1



Methyl Isocyanate in Application and Ambient Air using High Performance Liquid
Chromatography with a Fluorescence Detector (06/25/01 Version),” is enclosed as
Attachment V.

The draft ARB method, “Standard Operating Procedure, Sampling and Analysis of
Trichioronitromethane (Chloropicrin} in Application and Ambient Air using Gas
Chromatography/Mass Selective Detector (06/25/01 Version),” is enclosed as
Attachment VI.

[l. Sampling

The collection media used for monitoring of methyl bromide and 1,3-dichloropropene
will'involve Silcosteel® canister sampling. The media used for chloropicrin will be
XAD-4 sampling cartridges. The media used for methyl isocyanate (MIC) will be XAD-7
sampling cartridges. The media used for methyl isothiocyanate (MITC) will be charcoal
sampling cartridges (1,3-dichloropropene results from the charcoal samples will also be
reported). Individual samples will be coliected for 24-hour periods. For pesticide
ambient monitoring conducted in 2000, 24-hour samples were collected four days per
week, Monday through Friday. However, for the 2001 monitoring the DPR has
requested that: “At each site, 4 samples per week should be collected randomily over
the full seven-day week during the sampling period”. To accommodate this request the
sampling schedule will be arranged, generally in groups of four consecutive sampling
periods separated by one, two or three off-days, to add sampling days during most of
the weekends during the eight week monitoring studies.

Caution should be used during field monitoring, transportation, storage, and lab
analysis to minimize exposure of samples to sunlight in order to prevent photo
degradation of chloropicrin, MIC and MITC.

Chloropicrin, MIC and MITC Sampling:

The sampling methods for three of the compounds require passing measured quantities
of ambient air through adsorbent sampling tubes. For chloropicrin, the fubes are

8 mm x 150 mm, XAD-4, with 400 mg in the primary section, and 200 mg in the
secondary section (SKC special order). For MIC, the tubes are 8 mm x 90 mm, XAD-7,
1-(2-pyridyl)piperazine coated, with 80 mg in the primary section, and 40 mg in the
secondary section (Supelco special order). Two tubes will be used in sequence for the
MIC sampling. For MITC, the tubes are 8 mm x 110 mm, coconut shell charcoal with
400 mg in the primary section, and 200 mg in the secondary section (SKC catalogue
#226-09). (The coconut base charcoal tube samples will also be analyzed for
1,3-dichloropropene to be compared with the canister results).

Sample collection for chloropicrin is at a flow rate of 90 standard cubic centimeters per
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minute (scopm); at 76 scepm for MIC; and at 2.5 standard liters per minute {sipm) for
MITC. All samples are 24 hours in duration. Subsequent to sampling, the tubes are
capped, labeled, placed in a culture tube and stored and transported to the ARB
laboratory in Sacramento in an insulated container with dry ice. The DPR
recommended target 24- hour estimated quantitation limits (EQLs) were 0.1 ug/m

0.05 ug/m*® and 0.5 ug/m® for chloroplcrln MiC, and MITC respectively. The ARB
24-hour EQLs are 0.15 ug/m 0.42 ug/m® and 0.18 ug/m?® for chloropicrin, MIC, and
MITC, respectively. The MIC EQL is approximately 8 times higher than requested. The
DPR directed that the monitoring for MIC should be conducted as planned even with
the higher than requested quantitation limit.

Each sample train consisis of an adsorbent tube, Teflon fittings and tubing, rain/sun
shield, rotameter, train support and a 115 volt AC vacuum pump (Figure 1). Tubes are
prepared for use by breaking off the sealed glass end and immediately inserting the
tube into the Teflon fitting. The tubes are oriented in the sample train according to a
small arrow printed on the side indicating the direction of flow. A 0-5 |[pm rotameter is
used to control sample flow for the MITC sampling and 0-240 ccpm rotameters will be
used to control the flow for the chloropicrin and MIC sampling. The flow rates will be
set using a calibrated digital mass flow meter (MFM) before the start of each sampling
period. A MFM scaled from 0-5 slpm is used for MITC and a 0-100 sccpom MFM is
used for the chloropicrin and MIC samplers. The flow rate is also checked and
recorded, using the MFM, at the end of each sampling period. Samplers will be leak
checked prior to each sampling period with the sampling tubes installed. Any change in
flow rates will be recorded in the field loghook. The pesticide ambient sampling
procedures for adsorbent tubes are attached as Attachment VIll. The adsorbent tube
sampling field log sheet is enclosed as Attachment X.

Methyl Bromide (MeBr) and 1,3-Dichloropropene Sampling

Integrated ambient air samples will be collected using passive air sampling into
evacuated six liter, Silcosteel® canisters (from Restec Corporation). The flow rate of

3 scepm will be set using a battery operated mass flow meter. The sampling system will
be operated continuously for 24 hours with the exact operating interval recorded on the
log and field data sheets (see Attachment IX). The canister vacuum reading will be
recorded at the start and end of each sampling period using the —30 to 0 inHg gauge on
the passive sampler. The start and end canister vacuum readings will be approximately
-30 inHg and -8 inHg, respectively. The canister vacuum reading will also be measured
using a more accurate gauge in the iab before and after transport to/from the field. The
laboratory gauge readings will be used to calculate the sample volume collected. The
3 sccpm sampling rate will yield a sample volume of 4.32 liters over the 24 hour
sampling period. The EQL for MeBr is 0.036 ug/m® (target EQL was 0 4 ug/m } and the
EQLs for cis and trans 1,3-dichloropr opene are 0.015 and 0.03 ug/m®, respectively
(target EQL for Telone was 0.01 ug/m~).



The critical orifice flow controllers (Silcosteel treated Veriflo SC423XL) will be attached
to the valve fitting on the canister using a Silcostee! treated swagelock connector
(Figure 2). A six foot section of 1/8 inch O.D, Silcosteel tubing will be attached to the
inlet end of an in-line, 7 micron filter, which will be attached to the inlet end of the flow
controller. The inlet end of the tubing will be bent into a U shape (to prevent rain from
entering) and supported about six feet above the building roof tops for the ambient
monitoring. At the end of each sampling period, the canisters will be placed in shipping
containers, with a sample identification/chain of custody sheet, and will be shipped as
soon as reasonably possible to the ARB Monitoring and Laboratory Division laboratory
for analysis. The samples will be stored at ambient laboratory temperature prior to
analysis.

When using a critical orifice flow restrictor for passive integrated sampling, the potential
decrease in flow rate as the vacuum in the canister changes must be taken into
account. This condition is resolved by using the Veriflo SC423XL flow controller. The
controiler uses a metal diaphram downstream of the critical orifice to regulate the flow
as the pressure the canister changes. It is capable of maintaining a continuous low
flow with vacuum ranges from -29.9 to approximately -5 inHg. The in-line filter prevents
particles from entering the critical orifice of the flow controller, which could clog the
critical orifice and affect the flow through the controller. The outside temperature can
also affect the flow rate. For example, there could be an approximately six percent flow
drop when the temperature changes from 80 °F to 125 °F (according to manufacturer's
specifications).

The pesticide ambient sampiing procedures for canisters are enclosed as
Attachment VII. The canister sampling field log sheet and canister data sheet are
enclosed as Attachment IX. These forms will be used to record start and stop times,
start and stop vacuum readings, sample identifications, weather conditions, sampler's
initials and any other significant data.

Ambient Monitoring

The DPR has directed that monitoring site selection in Kern County should focus on
1,3-dichloropropene and metam sodium, but that samples be collected and analyzed
for all five compounds. The historical use patterns for 1,3-dichloropropene and metam
sodium suggest that monitoring should occur over a two-month period during July and
August in Kern County. As was done in 2000, five sampling sites will be selected in
relatively high-population areas or in areas frequented by people. At each site, a target
of 32 discrete 24-hour sampling periods will be monitored during the study. Collocated
(field duplicate) samples will be collected for 1 day/week at each sampling location.

The DPR has directed that monitoring site selection in Monterey and Santa Cruz
Counties should focus on methyl bromide and chloropicrin, but that samples be
collected and analyzed for all five compounds. In Monterey and Santa Cruz Counties,
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historical use patterns indicate that monitoring for methyl bromide and chloropicrin
should take place during September and October. As was done in 2000, five sampling
sites will be selected in relatively high-population areas or in areas frequented by
people (e.g., schools or school district offices, fire stations or other public buildings).
Also, samples will again be collected in an urban area in Salinas. At each site, a target
of 32 discrete 24-hour samples will be taken during the sampling period. Collocated
(duplicate) samples will be collected for eight dates at each sampling location. Samples
will also be collected for a one-week period in an area which is distant to fumigant
applications. The location of this ‘background’ sampling site will be determined after
consultation with the County Agricultural Commissioner’s offices.

 The sites were selected by ARB personnel from the areas of Kern County where carrot
(and roses for one site) farming is predominant and from areas of Monterey and Santa
Cruz Counties where strawberry farming is predoeminant. Sites were selected for their
proximity to the fields and the presence of residents or students, with considerations for
both accessibility and security of the sampling equipment. The sites are near areas of
historical use of methyl bromide, 1,3-dichloropropene, chloropicrin and metam sodium.
ARB understands that DPR staff will verify and quantify the actual use of these
fumigants that takes place during the study when the information becomes available.

. Analysis

The draft method, “Standard Operating Procedures for the Sampling and Analysis of
Bromomethane and Telone by GC/MS using a Varian Cryogenic Sampier and Siico™
Canisters,” is included as Attachment Il (May 2001 Version). This method will be used
as the primary analysis method for methyl bromide (bromomethane) and
1,3-dichloropropene. Samples with concentrations above the calibration range of the
primary method will be analyzed on a secondary method, “Standard Operating
Procedure Sampling and Analysis of Bromomethane In Siico Canisters” (Attachment
1), using a higher calibration range. The procedures are based on EPA Method TO-15
and consist of cryogenic pre-concentration of an aliquot of the whole air sample
followed by GC/MS analysis. The canisters arrive from the field at sub-ambient
pressure and are pressurized (diluted) in the laboratory before analysis. The analyses
will be performed by the ARB laboratory in Sacramento.

The ARB method, “Standard Operating Procedure, Sampling and Analysis of
1,3-dichloropropene (Telone) and Methyl Isothiocyanate (MITC) in Application and
Ambient Air using Gas Chromatography/Mass Selective Detector (06/25/00 Version),” is
enclosed as Attachment V. The exposed charcoal tubes are stored in an ice chest or
refrigerator until desorbed with 3 ml of dichloromethane. The attached SOP specifies
that a gas chromatograph with a mass selective detector is used for analysis. The
analyses will be performed by the ARB laboratory in Sacramento,



The draft ARB method, "Standard Operating Procedure, Sampling and Analysis of
Methyl Isccyanate in Application and Ambient Air using High Performance Liguid
Chromatography with a Fluorescence Detector (06/25/01 Version),” is enclosed as
Attachment V. As outlined in the SOP, the sampling efficiency/recovery is low using
this method, ranging from 50% to 70% at low levels. The sampling stability study will
be run concurrently with analyses of samp!es The analyses will be performed by the
ARB laboratory in Sacramento.

The draft ARB method, "Standard Operating Procedure, Sampling and Analysis of
Trichloronitromethane (Chloropicrin) in Application and Ambient Air using Gas
Chromatography/Mass Selective Detector (06/25/01 Version),” is enclosed as
Attachment VI. The analyses will be performed by the ARB laboratory in Sacramento.

IV. Quality Assurance

Field Quality Control for the ambient monitoring will include the following for each of the
sampling methods (and for each of the sampling regions).

1) Field Spikes: For the 2000 ambient mon[torlng, field spikes were
prepared (spiked) at approximately 0.6 ug/m® for both methyi bromide and
1,3-dichloropropene. The 2000 field spikes were collocated with samples
collected at the urban sampling sites of Bakersfield and Salinas for the
two respective studies. However, the pesticide levels observed in the
collocated ambient samples were significantly higher than the spike levels,
causing poor results in the recovery calculation. For 2001, the field spikes
will be prepared (splked) at levels of approximately 10 ug/m each for
methyl bromide and cis and trans 1,3-dichloropropene in the canister
samples.

The spike levels for MIC, MITC and chloropicrin in the adsorbent tube
samples have not yet been determined.

The four field spikes will be obtained by sampling ambient air at the urban
background monitoring site for 24 hour periods (i.e., collocated with a
background sample at the same environmental and experimental
conditions). The four field spikes will be collected over the eight-week
monitoring period. For example, one each of the field spikes will be
collected every other week.

For the 2001 Monterey/Santa Cruz Counties study, a field spike sample
will also be collected at a site (to-be-determined) distant to methyl
bromide applications. Levels of methyl bromide at this ‘background’ site
are expected to be lower than in Salinas.
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3)

4)

5)

Four trip spikes will be prepared at the same level as the field spikes. A
trip spike will be transported and analyzed along with each of the field
spikes.

Four lab spikes will be prepared at the same level as the field and trip
spikes. A lab spike will be analyzed along with each of the field and trip
spike sets.

Collocated samples will be taken for eight dates at each sampling
location.

A trip blank will be obtained each week of sampling.

V. Personnel

ARB sampling personnel will consist of staff from the ARB Air Quality Surveillance
Branch. Laboratory personnel will consist of staff from the ARB Northern Laboratory

Branch.

10



FIGURE 1. SAMPLE TREE

b LIGHT COVER -
____‘—7‘—‘_’__4_‘_,..»— N )
IPM ] T
AR — -
rﬁi . / \\
—_@;5 RAINCOVER [ .
:E‘: 4 ]
:g; 2 \\\_, o TEFLON FITTNG
Egéq e WAD-2 — =a E_MDYE
= SAMPLF CARTRIDGE
IF
ROTOMETER
WITH VALVE
A 4
APPROXIM_ATELY
1.5 METERS

AC/DC
PUMP

11



Figure 2
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1.0 INTRODUCTION

The Department of Pesticide Regulation (DPR) requested the Air Resources Board (ARB)
to conduct ambient air monitoring for bromomethane and 1,3-dichloropropene (Telone)
using six-liter Silco™ canisters for sampie collection. 1,3-Dichloropropene is a mixture of
two isomers, cis-1,3-dichloropropene and trans-1,3-dichloropropene, and both isomers are
quantified separately in this report. ARB staff analyzed ambient air samples coliected
during an eight-week period at six Monterey and Santa Cruz County monitoring sites. This
report covers the analytical and quality assurance results for this ambient air-monitoring
program. The standard operating procedure (SOP) for the analysis of bromomethane and
1,3-dichloropropene is attached as Appendix 1.

20 METHOD DEVELOPMENT AND STANDARD OPERATING PROCEDURE

2.1 Overview

The method follows U. S. Environmental Protection Agency (USEPA) Compendium
Method TO-15. Each field sample is pressurized to approximately 5 pounds per square
inch gauge (psig) before sample analysis. The canister samples are concentrated using a
cryogenic autosampler/concentrator (cryosampler) and then loaded onto the capillary
column. The cryosampler contains a Nafion dryer, which reduces water vapor in the
sample stream. A gas chromatograph equipped with a high-resolution capillary column
separates the sample components. A linear quadrapole mass spectrometer operated in
selected ion monitoring (SIM) mode detects the sample components. The results of the
analysis are calculated using an internal standard (IS) method with separate internal
standards for bromomethane and 1,3-dichloropropene

2.2  Instrument Reproducibility

In order to establish the reproducibility of this method, lab staff prepared three spiked
standard mixtures of bromomethane and 1,3-dichloropropene. Lab staff analyzed each
standard concentration five times using a 400-miliiliter (ml) sample size. Table 1 shows
the instrument reproducibility results for bromomethane and 1,3-dichloropropene obtained
from instrument MSD-4. Since both instruments had the same configuration, a three level
reproducibility study was not performed for MSD-3. Instead, a low level replicate analysis
(method detection limit) was performed on MSD-3 for bromomethane at the end of the
Monterey sampling program. The results for bromomethane when spiked at 1.32 pg/m3
resulted in an average recovery of 93.18 % with a 3.59% standard deviation.

2.3  Calibration

The gas chromatograph is calibrated by an internal standard (I1S) method. A calibration
curve is constructed by linear regression analysis of calibrator to IS response ratios. The
high point of the calibration is determined by sampling 400 ml of a canister containing the
high point concentration. Subsequent calibration points are determined by injecting
smaller amounts from the high calibrator canister. The subsequent calibration points
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volumes are 200, 100, 50, 25 and 15 ml. Calibration curves used for the current study had
an r* value (variance)} equal to or greater than 0.99. The instrument is calibrated
whenever the continuing calibration check is not within 20% of it's target value or the
Laboratory Control Sample (LCS} is not within control limits.

2.4.  Minimum Detection Limit (MDL)

This method follows standard United States Environmental Protection Agency (USEPA)
procedures to calculate the MDL. Using the analysis of seven low-level matrix spikes the
MDL and EQL for a 400-ml| sample are calculated as follows:

s = the standard deviation of the concentration calculated for the seven replicate spikes.

For bromomethane: s = 1.5 ng/m®

MDL = (3.14)*(s) = (3.14) *(1.5) = 4.7 ng/m3

EQL = (58)*(MDL) = (5) *(4.7) = 24 ng/m

Assume 1:1.5 dilution for pressurization of sample; EQL=24 ng/m® * 1.5 = 36 ng/m°
For cis-1,3-dichloropropene: s = 1.9 ng/m®

MDL = (3.14)*(s) = (3.14) *(1.9) = 5.8 ng/m3

EQL = (5)*(MDL) = (5) *(5.8) = 20 ng/m

Assume 1:1.5 dilution for pressurization of sample; EQL=29 ng/m3 *1.5=44 ngfm3
For trans-1,3-dichloropropene: s = 2.7 ng/m®

MDL = (3.14)*(s) = (3.14) *(2.7) = 8.5 ng/m3

EQL = (5)*(MDL) = (5) *(8.5) = 43 ng/m

Assume 1:1.5 dilution for pressurization of sample; EQL=43 ng/m® * 1.5 = 64 ng/m°

* two decimal places used for calculation, reported to one decimal place

The dilution factor (1.5) is used to adjust the EQL value to reflect the expected dilution of
the field samples. The dilution factor is used to adjust the instrument results to reflect the
dilution of the field sample when the canister is pressurized to approximately five (5) psig.

For results above the EQL the lab reports these values to three (3) significant figures.
Resuits below the EQL but greater than or equal to the MDL are reported as detected
(DET). If aresult is less than MDL it is reported as <MDL.

The requested EQL's for bromomethane and 1,3-dichloropropene were 0.4 and 0.01 pg/m®
respectively. Based on a 400 ml sample size the EQL's achieved were 0.036 pg/m?® for
bromomethane, 0.044 ug/m?® for cis-1,3-dichloropropene and 0.064 ;,Lg/m3 for trans-1,3-
dichloropropene. The maximum sample size was set at 400 ml based on the increased
probability of matrix interference from high levels of sample moisture and matrix. The
mass spectromeier was operated using selected ion monitoring (SIM) mode to achieve the
highest level of instrument sensitivity. Given the sample size and instrument parameters



the EQL’s reported are the best that could be achieved.
2.5. Collection Efficiency (Recovery)

Eight (8) canisters were used to determine method recovery. Lab staff spiked four (4)
canisters with standard at a level equivalent to a point within the low calibration range.
Lab staff spiked an additional four (4) canisters with standard at a level equivalentto a
point within the high calibration range. Using standard sampling conditions, lab staff
introduced ambient air into the canisters. Sampiing was performed on the sampling
platform at ARB 13" & T Sacramento. Lab staff then analyzed the canisters and
compared the results to the theoretical (expected) values. See Table 2 for comparison
results.

2.6. Storage Stability

Lab staff spiked four (4) canisters with a gas standard at the mid-calibration range and
held the canisters under laboratory conditions until analysis. Analysis of the spiked
canisters occurred at day 0, 5, 13, and 35. Standard compound stability was evaluated by
comparing the ratio of the compound to it's internal standard. See Table 3 for sample

stability results.
2.7  Canister Cleaning

Canisters are cleaned in batches of eight (8). Lab staff chooses one of the cleaned
canisters for GCMS analysis. Normally, lab staff analyzes the canister with the highest
level of target compound. If results for the target compounds are not below method MDL's
the entire cleaning batch is recleaned and rechecked. Appendix 2 contains the standard
operating procedure for canister cleaning.

3.0 AMBIENT AIR MONITORING SAMPLE RESULTS

The laboratory received 249 ambient air samples from Monterey and Santa Cruz
Counties, including seven (7) trip blanks, four (4) trip spikes and four (4) field spikes. Four
(4) lab spikes were prepared and held in the laboratory. They were analyzed with their
respective field spikes. In addition, four (4) background ambient air samples were
collected and analyzed. Sample analysis of field samples occurred within seventeen (17)
days of receipt. Table 4 contains the results for the analysis of the bromomethane and
1,3-dichloropropene in ambient air samples. Results for analytical duplicates are reported

in Table 5.

Because the concentration of field samples was higher than anticipated, many of the
ambient air samples required dilution. Lab staff diluted samples by injecting a volume less
than 400 ml. Dilution results were multiplied by the volume ratio (400 ml/volume injected)
to caiculate the actual concentration. The sample concentrator cannot accurately deliver
volumes less than 15 ml, so samples with extremely high concentration of analytes were
analyzed on an alternate GC/MS cryosampler system (MSD-3). The alternate system
uses the same calibration gas stock standard and internal standard as the primary system



but was calibrated aver a higher concentration range.
4.0 ANALYTICAL QUALITY CONTROL
4.1  Laboratory System Blanks

The laboratory system blank checks the analytical system for contamination. A laboratory
system blank, which is 400 ml of ultrapure nitrogen, is run before the start of an analytical
batch, after every tenth sample and at the end of the analysis sequence. Lab staff defines
an analytical batch as the samples in an automated GC/MS analysis sequence.

Several blank values for bromomethane obtained on MSD-4 were between MDL and EQL
and were the resuit of carryover from a high level sample preceding the blank. if the
subsequent lab control sample was in range and the subsequent blank was negative, no
corrective action was taken. If carryover into a sample was suspected the sample was
reanalyzed. All other system blank results for MSD-3 and MSD-4 were less than the MDL.

4.2  Method Calibration

The analytical method uses a certified gas standard for calibration. Before analysis, the
detector is autotuned and the results are evaluated using the criteria listed in Appendix 3.
The certified standard used for instrument calibration was obtained from Scott Speciaity
Gases and has the following specifications: bromomethane 13.1ppb, cis-1, 3-
dichloropropene 5.05 ppb, trans-1, 3-dichloropropene 4.53 ppb, analytical accuracy

+/- 20%, Cylinder # AAL2013. Lab staff prepares working calibration gas by diluting the
certified stock standard to produce the calibration curve detailed in Appendix 4.

As mentioned above (Section 2.3), internal standards were used to quantitate both
standards and samples. The stock internal standards used for the current project have
the following specifications: bromomethane-d3, 102.6 +/- 7.2 ppb, Scott-Marrin Inc. and
toluene-d8, 5.93 +/- pph, Scott Speciality Gases. Working internal standard was prepared
by adding the stock bromomethane-d3 standard 1o a six-liter canister and pressurizing the
canister to 29.4 psig with toluene-d8 stock gas. The final concentration of internal
standard was 45.19 pg/m® and 21.1 pug/m® for bromomethane-ds and toluene-ds on
MSD-4, and 194.29 ug/m® and 23.13 pg/m® for bromomethane-ds and toluene-dg on
MSD-3. The cryosampler adds internal standard to the analytical system using a fixed
volume sampie loop. Calibration of the analytical system occurs with each new batch of
working internal standard.

4.3  Laboratory Control Samples

Analysis of a laboratory control sample (LCS) occurs with each analytical batch. The
stock standard for LCS preparation should not be the same stock standard used to
calibrate the instrument. The certified standard used for the current project was obtained
from Scott Specialty Gases and has the following specifications: bromomethane

5.77 ppbv, cis-1, 3-dichloropropene 5.45 ppbv, and trans-1, 3-dichloropropene 5.44 ppbv
+/- 20%, cyclinder ALM057784. The LCS is prepared by spiking the stock standard into a



six-liter canister and diluting to a specific concentration with ultrapure nitrogen. A 400-ml
L.CS sample is analyzed on MSD-4 and a 200-ml LCS sample is analyzed on MSD-3 with
each analytical batch. Lab staff used the following acceptance criteria to evaluate the
LCS: warning limit = sample mean +/- 2 standard deviations; control limit = sample mean
+/- 3 standard deviations. Acceptance ranges used for MSD-4 durln% the current program
are: bromomethane mean = 132 ng/m®, standard dev;atlon 5.6 ng/m”, range

115-149 ng/m?®; cis- 1 3-dichloropropene, mean 154 ng/m?, standard deviation 8.1 ng/m®,
range 130 178 ng/m>; trans-1, 3 dichloropropene, mean 141 ng/m®, standard deviation
8.9 ng/m°, range 114-168 ng/m°. Acceptance ranges used for MSD-3 during the current
program are: bromomethane, mean = 4.56 pg/m standard deviation 0.72 pg/m range
2.39-6.73 pg/m?®; cis-1, 3-dichloropropene, mean 4.68 ug/m®, standard deviation

0.63 pg/m-, range 2.77-6.59 ug/ms; trans-1, 3-dichloropropene, mean 4.03 pg/ma,
standard deviation 0.51 pg/m®, range 2.49-5.57 pug/m®. All LCS results were within the
acceptance criteria except for MSD-3 dichloropropene on 9/20/01. Dichloropropene
results from MSD-3 on 9/20/01 were not reported. Results of the LCS analyses are
tabulated in Table 6.

4.4  Continuing Calibration Verification Standard

Lab staff includes a continuing calibration verification standard (CCV) at the beginning of
each analytical batch, after every tenth sample in an analytical sequence and at the end of
each analytical batch. The CCV must be within + 20% of the expected value. If the CCV
is outside the +20% limit, lab staff takes appropriate corrective action, and then reanalyzes
the CCV and the affecied samples. Calibration of the entire system occurs if the
reanalysis of the CCV is outside of acceptance limits. A summary of the average percent
recovery and standard deviation for the CCV’s run on MSD-3 and MSD-4 is reported in
Table 7.

4.5  Laboratory Duplicate Samples

Lab staff analyzed approximately 10% of the ambient air samples as duplicates. Results
of these duplicate analyses appear in Table 5.

5.0 AMBIENT AIR FIELD, TRIP, LABORATORY SPIKES AND TRIP BLANKS

Four (4) laboratory spikes, four (4) trip spikes, four (4) field spikes and seven (7) trip
blanks were analyzed during the Monterey/Santa Cruz County ambient air program. A set
of canisters was spiked approximately every two weeks for the duration of the monitoring
program. The lab staff held the lab spikes in the laboratory and analyzed them with their
corresponding field spike and trip spike. Spikes were analyzed on both analytical systems
(MSD-3 and MSD-4) and trip blanks were analyzed on MSD-4. The stock standard used
to prepare the spikes was obtained from Scott Specialty gases and differs from the
standard used for instrument calibration and the standard used for the LCS. The spike
stock standard had the following specifications: bromomethane 110 ppbv, cis-1, 3-
dichloropropene 105 ppbv, trans-1, 3-dichloropropene 110 ppbv +/- 10%, cylinder
CT8954,
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5.1  Laboratory spikes

Four (4) canisters were spiked and stored at ambient temperature in the laboratory.
Table 8 presents the laboratory spike results. The average recovery for MSD-3 was
bromomethane 155%, cis-1, 3-dichloropropene 106% and trans-1, 3-dichloropropene
93%. The average recovery for MSD-4 was bromomethane 124%, cis-1, 3-
dichloropropene 95% and trans-1, 3-dichioropropene 94%.

5.2  Trip spikes

Four (4) canisters were spiked and taken into the field along with the field sampie
canisters. The trip spike accompanies field staff to the field and is returned to the
laboratory. Trip spikes do not undergo field sampling. Table 8 presents the trip spike
results. The average recovery for MSD-3 was: bromomethane 147%, cis-1,3-
dichloropropene 103% and trans-1,3-dichloropropene 94%. The average recovery for
MSD-4 was: bromomethane 125%, cis-1,3-dichloropropene 96% and trans-1,3-
dichloropropene 91%

5.3  Field spikes

Four (4) canisters were spiked and taken into the field along with the field sample
canisters. Sampling of the field spikes occurred at the ARB Salinas monitoring site.
Introduction of ambient air into the spiked canisters follows the ambient air sampling
protocol. The field spike results, reported in Table 8, are corrected for ambient background
levels. Subtracting the co-located resuits from the field spike results gives background
corrected results. The average corrected recovery for MSD-3 was bromomethane 154%,
cis-1, 3-dichloropropene 96% and trans-1, 3-dichloropropene 86%. The average
corrected recovery for MSD-4 was: bromomethane 123%, cis-1, 3-dichloropropene 92%
and trans-1, 3-dichloropropene 85%.

The apparent higher recoveries obtained from MSD-3, as observed in the various tables
referenced for lab, trip and field spike recovery results, would seem to support an
argument for a systematic bias. However, there was good agreement between the two
instruments when the calibration standards were run (acceptance criteria was +/~-20%).
Each instrument performed consistently (reproducibility) as demonstrated by the LCS
results (with a warning limit of +/-2 standard deviations and control limit of +/-3 standard
deviations) in which neither instrument ever exceeded the limits. The most noticeable
difference between the instruments was in the various spike recoveries. |t is difficulf to
identify the factor or factors that contributed to this difference in results between MSD-4
and MSD-3. it could be that there indeed is a positive bias in the performance of MSD-3
relative to MSD-4. It could be a number of small contributing factors. One such possibility
is that the spike levels (about 10.5 pg/ma), which required running a 15-ml sample aliquot
(dilution) on MSD-4 to be within the calibration range (upper level 0.847 ug/m®), may have
introduced another level of error.

A systematic bias was not seen in the interlab comparison. A lab control, ARB interlab



spike, and EAS interlab spike were analyzed by both MSD-4 and MSD-3. The results for
the lab control were 115.32% and 126.53% recovery for MSD-4 and MSD-3, respectively.
For the ARB spike, the results were 105.18% and 86.53% recovery for MSD-4 and
MSD-3, respectively (note the higher recovery by MSD-4 in this instance). There was
good comparison for the EAS interlab spike between MSD-4 and MSD-3, 132.23% and
132.97% recovery, respectively.

Both instruments had spike recoveries that averaged above 100% (124% for MSD-4 and
152% for MSD-3). This indicates that the standard used for spikes gave results higher
than those from the standard used for calibration irrespective of the instrument. Even
though the standard assignments do not match exactly, each is within its certified
concentration criteria based on the average spike recovery from MSD-4.

The sample concentrations were quantified 